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APPARATUS AND METHOD FOR STACKING OBJECTS 

The invention relates to an apparatus for stacking objects. 

Such an apparatus is known from practice and is for instance used 
for stacking objects, for instance products, packages, boxes and the like onto 
each other in a stacking area. The apparatus can operate in, for instance, 
5 normal working environments such as storehouses and production buildings, 
and in cold stores, temperature controlled environments and/or other 
environments. As a rule, a stack conveying means, for instance a pallet, 
platform, container, roller container or the like is arranged in the stacking 
area for stacking the objects thereon. Then, by means of the stack conveying 
10 means, the stack composed from the objects can for instance be conveyed 
further, be stored and the like. The objects can for instance be collected in 
stacks for the purpose of preparing specific orders, deliveries and the like. The 
apparatus for stacking the objects can be used in, for instance, a distribution 
system for goods, a 'total-supply-chain 1 , of, for instance, a store chain and the 
15 like. 

A drawback of the known apparatus is that the stacks formed 
therewith prove to be or may become unstable, in particular when different 
objects having different sizes and/or shapes have been stacked onto each other 
over a relatively large distance. That is why objects in a thus formed stack can 

20 relatively easily shift, come loose, become damaged and the like. 

The Offenlegungsschriffc DE 41 09 209 Al describes an apparatus for 
stacking planks. As shown in this document, the planks have substantially the 
same dimensions. The apparatus has a feed for taking the planks to a stacking 
area. A fixing device is mounted above the stacking area fop fixing planks fed 

25 to this stacking area when the feed is being drawn back. Between each layer of 
planks, spacers are provided in the stack. As a result, during use of this 
apparatus, the planks are not stacked directly onto each other, which leads to 
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a relatively voluminous stack. The known apparatus does furthermore not 

* 

allow relatively rapid and accurate stacking of objects onto each other in 

stacking patterns. 

US patent US 4.014,441 describes an apparatus for stacking bricks 
5 of the same size onto each other in specific stacking patterns. The known 
apparatus is provided with liftable gripper frames with elongated inflatable 
grippers for lifting rows of bricks and taking them to a stack. This apparatus is 
not suited for stacking objects of different shapes and/or sizes onto each other 
in a rapid, accurate and stable manner. 

10 The object of the invention is to provide an improvement of the 

apparatus mentioned in the opening paragraph. In particular, the object of the 
invention is an apparatus with which objects can be stacked relatively rapidly, 
preferably in layers, in a stable and inexpensive manner. 

According to the invention, the apparatus is characterized to this 

15 end by the features of claim 1. 

According to the invention, the apparatus is provided with 
positioning means which are designed for ranging the objects in specific, 
substantially horizontal stacking patterns, while the apparatus is provided 
with conveying means which are designed for conveying the objects from the 

20 positioning means to a stacking area for stacking the objects onto another. The 
conveying means are at least provided with a first conveyor which is designed 
for supporting each object, during transport, at an underside. The apparatus is 
provided with stacking pattern maintaining means which are at least designed 
for substantially maintaining the stacking patterns during the stacking of each 

25 object in the stacking area. These maintaining means are designed for 

substantially maintaining the stacking patterns during transport of the objects 
from the positioning means to the stacking area. At least several of the objects 
mentioned have different shapes and/or dimensions. 

As a result, during use, the objects can first be positioned by the 

30 positioning means in suitable patterns. Then, the objects are taken from the 
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positioning means by conveying means to the stacking area. Then, the stacking 
pattern maintaining means ensure that the stacking patterns are maintained 
during the stacking of each object in the stacking area. As a result, the objects 
can be stacked onto each other relatively rapidly, in a stacking pattern 
suitable for stable stacking. 

As the maintaining means according to the invention are also 
designed for substantially maintaining the stacking patterns during transport 
of the objects from the positioning means to the stacking area, the stacking 
patterns, and optionally, preferably spaces thereof without objects, can already 
be maintained during transport to the stacking area so that the stacking 
patterns are prevented from becoming disturbed during and/or under the 
influence of this transport. Then, after this transport, the mamtaining means 
can simply ensure that the objects substantially retain the stacking patterns 
during stacking of the objects. Thus, the objects can first rapidly be ranged by 
the positioning means in specific patterns suitable for stable stacking, to then 
be transported thus arranged and be stacked onto each other, for obtaining a 
stable stack of objects. 

According to a preferred embodiment of the invention, at least a 
number of the stacking patterns are provided with one or more spaces without 
objects. 

With such stacking patterns, a stable stack can be formed in a 
simple manner, in particular from the objects having different dimensions 
and/or shapes. The stacking patterns provided with areas without objects are 
maintained under the influence of the maintaining means, during the stacking 
of the respective objects and during transport to the stacking area. To this end, 
the mamtaining means can simply be designed to fill the spaces without 
objects at least partly with filling means. Preferably, the maintaining means 
are designed to remove these filling means from the spaces without objects 
again after associated stacking patterns have been introduced into the 
stacking area in order that the filling means can be used for maintaining 
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empty spaces of other stacking patterns. It is preferred that the spaces without 
objects be formed by the positioning means mentioned. 

The spaces without objects can extend between for instance a 
number of objects of each stacking pattern, in particular between outsides of 
5 the objects. The objects can then be spread relative to each other in one or 
more horizontal directions for the purpose of aligning a stack to be formed at 
the sides. Such a stack, whose content is aligned at least at the sides, is 
relatively stable. Moreover, such a stack can be packaged and/or kept together 
well, for instance by wrapping the ready stack in foil or the like. 
10 Spaces without objects can also be provided in each stacking pattern 

in different manners, for instance when each stacking pattern comprises only 
one or a limited number of objects, while the space without object defines the 
object, viewed in horizontal direction. Such a stacking pattern provided with 
few objects may for instance serve for replenishing a space without objects of a 

15 preceding stacking pattern. 

A further aspect of the invention is characterized by the features of 

claim 31. 

As the apparatus provided by the invention can be used for stacking 
objects, the objects can be stacked onto each other relatively rapidly and stably 
20 in desired stacking patterns. 

The invention further relates to a method for stacking objects. 
According to the invention, the method is advantageously 
characterized by the features of claim 32. 

Objects are ranged in specific, substantially horizontal stacking 
25 patterns while thereupon, the objects are conveyed by a conveyor to a stacking 
area to be stacked. Maintaining means maintain the stacking patterns 
substantially during the stacking of each object in the stacking area. The 
conveyor is designed to support each object, during transport, at an underside. 
The maintaining means move along with the objects during transport of the 
30 object to the stacking area. 
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In this manner, the objects can be stacked relatively rapidly. 
Moreover, it can thus be well ensured that the objects are stacked in the 
desired stacking patterns. As the maintaining means move along with the 
objects during transport of the objects to the stacking area, the stacking 
5 patterns can be kept in form by the maintaining means during transport. 
According to a further aspect of the invention, at least a number of the 
stacking patterns are provided with one or more spaces without objects, while 
during stacking, these spaces without objects are maintained by the 
maintaining means. Thus, a relatively stable stack can be obtained, in 
10 particular from objects of different sizes and/or shapes. Further, the filling 
means can each time be removed from a stacking pattern during and/or after 
stacking of the associated products, in order that the filling means can be used 
for, for instance, maintaining another stacking pattern. 

The objects can, for instance, first be brought together and then be 
15 spread relative to each other in at least one direction, for forming said spaces 
without objects. 

According to a further aspect of the invention, positioning means are 
provided which are designed to first bring the objects to be stacked together 
and to then spread them relative to each other in at least one direction, for 
20 forming stacking patterns which are provided with one more spaces without 
objects. 

Further elaborations of the invention are described in the subclaims. 
Presently, the invention will be further elucidated in and by a number of 
exemplary embodiments and the drawing. In the drawing: 
25 Fig. 1 shows a schematically cutaway top plan view of an exemplary 

embodiment of the invention, during stacking of similar objects; 

Fig. 2 shows a similar top view as Fig. 1, wherein different sorts of 
objects are stacked; 

Fig. 3 shows a similar view as Fig. 1, wherein stack conveying 
30 means are used having a smaller longitudinal dimension; 
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Fig. 4 shows a similar view as Fig. 1, wherein stack conveying 
means are used having smaller longitudinal dimensions and smaller 
transverse dimensions; 

Figs. 5A and 5B show perspective front views of two different 
5 stacking methods; 

Fig. 6 shows a perspective front view of the exemplary embodiment 
represented in Fig. 1; 

Fig. 7 shows a side view of a first detail of the perspective front view 
represented in Fig. 6; 
10 Fig. 8 shows a side view of a second detail of the perspective front 

view represented in Fig. 6; 

Fig. 9 shows a top plan view of a pattern maintainer of the 
exemplary embodiment represented in Fig. 1; 

Fig. 10 shows a perspective front view of the pattern maintainer 
15 represented in Fig. 7; 

Fig. 11 shows a similar view as Fig. 10 of an alternative elaboration 
of the pattern maintainer; and 

Fig. 12 shows a detail, in side view, of the alternative elaboration 
represented in Fig. 11. 
20 Figs. 1 - 6 show an apparatus 1 for stacking objects 2. The 

apparatus forms part of, for instance, a goods distribution system or the like. 
An upstream part of the apparatus 1 is provided with a receiving conveyor 21 
for receiving objects 2 to be stacked from, for instance, a object supply 
device 20 or the like. The supplied objects 2 have may already have been 
25 completely or partly sorted in an order suitable for stacking when the objects 2 
are being supplied via the supply device 20. Such sorting may for instance 
have been carried out utilizing sorting means (not shown), calculation software 
and the like. 

A downstream part of the apparatus comprises a stacking area G. 
30 During use, stack conveying means 7, for instance pallets or the like, are 
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arranged in the stacking area G for receiving the products 2 in stacking 
patterns P for the purpose of forming stable stacks 8. Here, the products 2 are 
stacked substantially layer by layer directly onto each other, which can be 
done relatively rapidly. 

Downstream of the receiving conveyor 21, positioning means are 
disposed, comprising a positioning apparatus 3. This positioning apparatus 3 is 
designed for ranging the objects 2 in specific, substantially horizontal stacking 
patterns P. The positioning apparatus 3 is furthermore designed for 
positioning the objects 2 such that, if desired, patterns with spaces 9 without 
objects can be obtained for the purpose of forming a stable stacking. Such 
spaces 9 without objects extend for instance at sides and/or between opposite 
sides of the objects 2 of each stacking pattern P. Each space 9 without object is 
accessible via an upper side of the respective stacking pattern P. Creating 
stacking patterns P with spaces 9 without objects is particularly advantageous 
for forming a stack 8 with which the content of the stack 8 is aligned at least at 
the sides. 

In the present exemplary embodiment, the positioning apparatus 3 
comprises three stations A, B, C. Each of the stations A, B, C is provided with 
a number of stops for stopping objects when the objects are moved a gainst 
these stops in the respective station A, B, C. In Figs. 1, 3 and 4, for the sake of 
clarity, only a few possible positions of some of the stops are indicated with 
reference numerals 80, 81, 90, 91, 92, 93. 

The first station A serves for bringing together objects received from 
the receiving conveyor 21 and ranging them in compressed, substantially 
horizontal layers of objects. To this end, the first station A is provided with 
conveying means 22, for instance a conveying surface with conveyor rollers or 
belts, for carrying the objects 2 to a stop point indicated with coordinates 0,0 of 
a respective stop 80, 81 of the first station A. Here, the objects are moved 
towards the stop point 0,0 in directions indicated with arrows X and Y such 
that as few empty spaces as possible are left between the objects 2. These 
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directions comprise a first substantially horizontal direction X and a second 
substantially horizontal direction Y, which is at right angles to the first 
direction X. The stop of the first station A comprises, for instance , a stop 
part 80 arranged in the first horizontal direction X, and a second, movable stop 
5 part 81 arranged in the second horizontal direction Y. 

The following, middle station B of the positioning apparatus 3 is a 
spreading station which is designed for spreading each compressed layer of 
objects 2 in a second horizontal spreading direction Y\ which direction is 
opposite to the second horizontal direction Y. Here, the objects 2 are moved 
10 apart in the second spreading direction Y 1 such that, viewed from the stop 

point 0,0 of a respective stop of the second station B, the objects 2 jointly cover 
a desired second stacking dimension in the second horizontal direction Y. This 
second stacking dimension is for instance approximately equal to the 
dimension VI of the stack conveying means 7, measured in the same 
15 direction Y, onto which stack conveying means 7 the products 2 are to be 

stacked. The second station B may for instance be provided with controllable 
friction wheels or the like which extend between conveyor rollers and are 
separately upward movable and/or separately rotatable, for moving objects 
present in the station B to desired positions in the second spreading 
direction Y\ Further, the second station B may be provided with one or more 
stops arranged at sides of the station B located opposite stop point 0,0. 
Preferably, a latter stop can be moved over a desired distance to the stop 
point 0,0 for reducing spreading space located between the stops. As a result, a 
spreading surface of the station B available between the stops can be reduced, 
in order that a relatively rapid spreading can be obtained when patterns P 
with smaller footprints are to be formed. An example of such a movable stop is 
indicated in Fig. 4 with reference numeral 91. 

The positioning apparatus 3 is further provided with a station C, 
also a spreading station, for spreading the layer of objects spread by station B 
also in the first spreading direction indicated with arrow X 1 , which is opposite 
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to the first horizontal direction X. Viewed from the stop point 0,0 of a 
respective stop of the third station C, the objects 2 are moved apart in this first 
spreading direction X' such that the objects 2 jointly cover a desired first stack 
dimension in the first horizontal direction X. This first stack dimension is for 
5 instance approximately equal to the dimension Wl of the stack conveying 

means 7, measured in the same direction X, on which stack conveying means 7 
the products 2 are to be stacked. The spaces 9 without objects can each time be 
obtained during spreading of compressed objects 2. The third station C is 
further designed for supplying the ranged objects 2 to the first buffer zone D. 
10 Station C may further be provided with one or more stops arranged on sides of 
the station C located opposite the stop 0, 0, analogous to station B. Examples 
of the latter stops are indicated in Figs. 3 and 4 with reference numerals 90, 92 
and 93. 

The positioning stations A, B, C can also be used for ranging one or 
15 relatively few objects 2 at a desired position in the stacking pattern. As a 
result thereof, a filling pattern PI can for instance be formed for filling in a 
part of a preceding stack layer without object, analogous to, for instance, a 
stacking step represented in Fig. 5A. 

The apparatus 1 is further provided with a first conveyor 4 for 
taking the objects 2, ranged by the positioning means 3 in stacking patterns P, 
from a stacking pattern receiving zone F to the stacking area G. The first 
conveyor 4 is designed for supporting each object 2 at an underside. The first 
conveyor 4 is movable in a substantially horizontal direction, from a first 
position outside the stacking area G to a second position within the stacking 
area G, and in the opposite direction, for bringing objects 2 located thereon 
into the stacking area G. The first conveyor 4 comprises for instance at least 
one telescopically movable plate, for instance a fork conveyor which is provided 
with different telescopically extending fork blades, while, preferably, each 
plate is separately movable in directions indicated with arrows Q for moving 
products 2 located thereon. Driving the first conveyor can be carried out in 
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various manners, for instance by a motor, by means of electromagnetic 
couplings and/or the like. Preferably, top sides of the fork blades are provided 
with friction reducing means, for instance inserted needles, friction reducing 
material, roller bodies or the like. Free, crosscut ends of the fork blades can 
5 further be provided with, for instance, elastic, slightly downward inclining 

delivery plates for gradually releasing goods during stacking and guiding them 
to a stacking location. 

Further, a second conveyor 14 is provided extending between the 
positioning means 3 and the first conveyor 4. The second conveyor 14 serves 
10 for conveying the objects 2 ranged in the stacking patterns through the buffer 
zones D, E and taking them to the first conveyor 4. The second conveyor 14 can 
be designed in various manners and comprise, for instance, a roller conveyor, 
belt conveyor or the like. The second conveyor 14 is also designed for 
supporting the objects 2 during transport. 

Furthermore, the apparatus 1 comprises lifting means 25 for 
keeping each stack conveying means 7, during stacking, in the stacking area G 
at a suitable height for receiving a following layer of products. Such lifting 
means comprise, for instance, a mast 100 with one or more platforms movable 
at least in vertical direction. Further, the apparatus is preferably provided 
with a stack guide, for instance a shaft, for guiding a formed stack part 
downwards along longitudinal sides. Moreover, the apparatus 1 comprises 
means for bringing new stack conveying means 1 to the stacking area, and 
means for discharging stack conveying means 7 provided with stacks 8. Such 
means can be designed in different manners and comprise, for instance, one or 
more telescopically extending plates, a fork conveyor and/or one or more other 
conveyors. Supply and discharge of the stack conveying means 7 is indicated in 
Figs. 1 and 6 with arrows K and L, respectively. 

The apparatus is further provided with means (not shown) for 
packaging a combined stack at least partly. Such packaging means can for 
instance comprise a foil applying apparatus, foil wrapper and/or the like. The 
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wrapping means can be provided, for instance, below or near the stacking 
zone G, the stack guide or the like. 

The objects 2 to be stacked can be ranged in the stacking patterns P 
in various manners, which depends, inter alia, on the shape and dimensions of 
5 the objects, and the shape and dimension of the stack conveying apparatuses 7 
to be used. In Fig. 1, the objects 2 to be stacked are substantially equal in 
shape and dimension. Furthermore, in a pattern P packed closely by the 
positioning apparatus 3, these objects 2 fit on a stacking surface provided by 
the stack conveying means 7. 

10 In Fig. 2 it is represented how different objects 2 having different 

shapes and dimensions are positioned by the apparatus 1 in stacking 
patterns P. In this case, the stacking patterns P are provided by the 
positioning apparatus 3 with spaces 9 without objects, extending between 
opposite sides of the objects 2. The objects 2 are ranged in horizontal stacking 

15 patterns P such that the thus obtained layers of objects fit on the stack 

conveying means 7, measured in horizontal direction. The sides of the stacking 
patterns P are then substantially aligned with each other and, preferably 
substantially with the sides of the stack conveying means 7. As a result, stable 
stacks 8 are formed, which can, furthermore, be packaged easily and solidly, 

20 for instance in foil, for the purpose of transport. 

In Fig. 3 the use is represented of alternative stack conveying 
means T having smaller dimensions W2 in the first horizontal direction X 

« 

relative to the stack conveying means 7 represented in Figs. 1 and 2. As clearly 
shown in Fig. 3, in this case, stacking patterns P f with adjusted 
25 dimensions V2, W2 are formed by the positioning apparatus 3. Preferably, 
these stacking patterns P 1 are substantially aligned with the sides of the 
respective stack conveying means 7', at least after having been stacked 
thereon. 

In Fig. 4, the use of different, alternative stack conveying means 7" 
30 is represented, having smaller dimensions V3 in the second horizontal 



WO 2005/092753 



PCT/NL2005/000221 



12 

direction Y relative to the stack transporting means 7' represented in Fig. 3. 
As shown in Fig. 4, in that case, stacking patterns P" with adjusted 
dimensions V3, W3 are formed by the positioning apparatus 3, which 
patterns P" fit on the respective stack conveying means. 

Figs. 5A and 5B show further, advantageous methods for composing 
stacking patterns P, which methods are preferably used by the positioning 
apparatus 3 of the present apparatus 1. With these methods, the stack 8 is 
built up from horizontal object patterns P such that during stacking, the 
stack 8 retains a top side which is as horizontal as possible. As a result, 
subsequent substantially horizontal stacking layers can, again, be provided on 
the stack 8 rapidly and easily. 

In Fig. 5A, a stack 8 is represented, which is held in the stacking 
area G by a stack conveying means 7. The stack 8 is provided at the top side 
with a number of objects 2 ranged in an upper stacking pattern PO. The top 
side^of the upper stacking pattern PO does not proceed along a substantially 
horizontal plane, in particular in that the respective objects have different 
heights. As shown in Fig. 5A, a complementary stacking pattern Pi is 
composed and stacked onto the upper stacking pattern PO for, once more, 
providing the stack 8 with a top side which does extend substantially along a 
horizontal plane. Such a stacking pattern PI is also called "repair layer". The 
second stacking pattern PI consists of relatively few objects 2, slightly spread 

♦ 

out relative to each other, viewed in horizontal direction. 

With the stack 8 shown in Fig. 5A, only one complementary stacking 
pattern PI is to be formed, covering a part of the top side of the stack 8, for the 
purpose of filling up the stack 8. With the stack 8' shown in Fig. 5B, a 
complementary stacking pattern PI' is supplied which does extend 
substantially over the entire stack topside. 

The present apparatus 1 is provided with a control (not shown). This 
control serves for, inter aha, controlling the conveyors mentioned, for 
controlling the positioning apparatus, for regulating the supply of objects 2, 
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the optional sorting of the objects 2, the defining of positions of objects in the 
apparatus 1, and for controlling the supply, movement and discharge of the 
stack conveying means 7. The control can comprise, for instance, one or more 
regulators, computers, calculating means, memory means, software, one or 
5 more suitable formation and stacking algorithms and the like. Preferably, the 
control is designed for driving the positioning means 3, the object supply 
device 20, a pre-sorter (not shown) and the like such that desired stacking 
patterns P are formed for forming stable stacks 8. The control can for instance 
be designed for controlling the positioning means such that with them, each 

10 time, a following stacking pattern Pi is formed which is substantially 

complementary to a previously formed stacking pattern P0. The control can 
further be designed for calculating a stable stacking with regard to a group of 
objects 2 to be stacked onto each other, for instance for the purpose of 
preparing an order or the like. Such a stacking can for instance comprise a 

15 "closely packed 1 ' stacking, or a stacking provided with one or more 
intermediate spaces without object, or with a stacking provided with 
complementary stacking patterns and/or a combination of these and other 
stackings. 

According to the present invention, the apparatus 1 is preferably 
20 provided with stacking pattern maintaining means 5 which are designed for 
substantially maintaining the stacking pattern P during the stacking of each 
object 2 in the stacking area G. With these maintaining means, the products 
can be fixed substantially in desired pattern positions, in a substantially form- 
locked manner. Control of the maintaining means may for instance be carried 
25 out by the above-mentioned control. Exemplary embodiments of the 
maintaining means 5 are described in the following with reference to 
Figs. 6 - 12. 

In the present exemplary embodiment, the maintaining means 5 
mentioned are movable from the first buffer zone D to the stacking area G for 
30 the purpose of maintaining the stacking patterns P during transport of the 
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objects 2. Furthermore, each time after stacking objects, the maintaining 
means 5 can be moved back from the stacking area G to the first buffer zone D, 
in particular such that the returning maintaining means 5 are at a distance 
from and/or at a different level relative to subsequent objects 2 conveyed by the 
5 first and second conveyor 4, 14. Alternatively, the maintaining means 5 can for 
instance be arranged so as to be movable from a position at the positioning 
means 3 towards the stacking area G, and preferably in reverse direction, for 
instance from the third station C towards the stacking area and vice versa. 

In the present exemplary embodiment, the mamtaining means 5 are 

10 designed for engaging the objects 2 mentioned after the objects 2 have been 
ranged by the positioning means 3 in the stacking patterns P and taken into 
the first buffer zone D, and before the objects 2 are conveyed to the stacking 
area G by the first and second conveyor 4, 14. Alternatively, the maintaining 
means 5 are for instance designed for engaging the objects 2 when the objects 2 

15 are located the third station C. 

In an advantageous manner, the present mamtaining means 5 are 
designed for engaging at least one other side than the underside mentioned of 
an object 2 for keeping the object 2 in a particular object position of the 
associated stacking pattern P on the first and second conveyor 4, 14. 

20 Furthermore, it is preferred that the maintaining means 5 are designed for 
engaging substantially all free lying sides of the objects 2 ranged in the 
stacking patterns P, at least during the stacking of the objects 2 in the 
stacking area G. In this manner, a combined stacking pattern P can be kept 
well in form during transport and during stacking of the objects 2. 

25 The maintaining means 5 are moreover designed for substantially 

mamtaining a horizontal position of each object 2, taken into the stacking 
area G by the first conveyor 4, when the first conveyor 4 moves from the 
second to the first position. To this end, the mamtaining means 5 are simply 
designed to prevent a movement, accompanying the first conveyor 4, of each 
30 object 2 introduced into the stacking area G by the first conveyor 4, in 
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particular by stopping the object 2 when the first conveyor 4 moves back from 
the second to the first position. Thus, the first conveyor 4 can simply be slid 
back below each object 2 while thereupon, the object 2 can be left behind in the 
stacking area G in a controlled manner on a desired horizontal position. 
5 According to a highly advantageous elaboration of the invention, the 

maintaining means 5 are designed for filling the spaces 9 without object at 
least partly with filling means 15 for the purpose of maintaining the stacking 
patterns P. As a result, the maintaining means can prevent disturbances of the 
stacking patterns P well during stacking of the respective objects 2, and 

10 preferably also during the transport towards the stacking area G. 

Furthermore, it can thus be well ensured that spaces 9 without objects reach 
desired positions in a stack 8, for instance for forming an advantageous, stable 
stacking calculated by the control. The maintaining means 5 of the exemplary 
embodiment are designed for introducing the filling means 15 at least partly 

15 into the spaces 9 without objects of a stacking pattern P after the stacking 
pattern P has been formed from one or more objects 2 by the positioning 
means 3. Moreover, the maintaining means 5 are designed for removing the 
filling means 15 from the spaces 9 without objects again for subsequent use, 
after each associated stacking pattern P has been brought in the stacking 

20 area G into the stack 8 to be formed. 

In Fig. 6, schematically, a few positions of the maintaining means 5 
are represented. The apparatus 1 is provided with lower guide means 6A, for 
instance rails divided into different sections. These guide means 6A and 
maintaining means 5 are designed to cooperate, for guiding the maintaining 

25 means 5 from the first buffer zone D, or alternatively, from the positioning 
means 3, to the stacking area G during transport of underlying objects 2 
collected in stacking patterns P. Furthermore, upper guide means 6B are 
provided for also moving the maintaining means in reverse. At the 
downstream part C of the positioning means 3, and at the stacking area G, 

30 lifting means 6C, 6D are provided for bringing the maintaining means 5 from 
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the lower guide means 6A to the upper guide means 6B and vice versa. Such 
lifting means 6C, 6D can for instance comprise vertically movable sections of 
the guide means 6A, 6B. 

Figs. 7 — 10 show in more detail a first exemplary embodiment of the 
5 maintaining means 5. These maintaining means 5 comprise a number of filling 
means holders 16 to which pin-shaped filling elements 15 are coupled so as to 
be slideable in substantially vertical direction. The pin-shaped filling 
elements 15 are disposed in parallel relation, in a horizontal, substantially 
angular pattern. In the present exemplary embodiment, at least ten parallel 

10 rows of ten filling elements 15 each are provided. The filling elements 15 are 
distributed over a horizontal engaging surface such that this surface 
approximately corresponds, as to dimensions, with the horizontal stacking 
surface of the largest stack conveying means 7 to be used. Further, along the 
engaging surface mentioned, each filling means holder 16 is provided with 

15 vertically downward reaching longitudinal plates 13a with slightly slanting, 
outward bent end edges 13b. Alternatively, the filling elements are disposed in 
different patterns, for instance circle patterns or in combinations of such 
patterns and/or different patterns. The pattern of the filling elements to be 
used depends for instance on the objects to maintain, customer-specific 

20 preconditions and the like. 

The pin-shaped filling elements 15 can move freely in the vertical 
direction mentioned, independently of each. As shown in Fig. 8, each pin 15 is 
also bendable about a horizontal pivot from the vertical position to a forwardly 
inclined position, and in reversed direction, through an angle a, at least when 

25 the filling element 15 is in a position moved downward relative to the 

holder 16. To this end, each filling elements comprises, for instance, at least 
two intercoupled parts pivotable through the angle a mentioned. The pivot of 
each filling element 15 extends substantially parallel to said second horizontal 
direction Y. The filling means holder 16 is further provided with a number of 



< 
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legs 18 with guide feet 19 for placing the holder 16 on the guide means 6 so as 
to be slideable in substantially horizontal direction. 

As shown in Figs. 6 and 7, during use, a filling means holder 16 with 
filling means 15 is lowered on each stacking pattern P in the direction Z, after 
the pattern P has been formed by the positioning apparatus 3 and has been 
brought in the upstream buffer zone D. Here, a number of the filling 
elements 15 can arrive at and fill, at least partly, optional spaces 9 without 
objects extending between the objects 2 and located in the stacking pattern P. 
Further filling elements 15 are caught by objects 2 and moved upwards. These 
further, moved back filling elements then preferably apply hardly any forces, if 
at all, to the underlying objects so that for instance damage to the objects can 
be prevented. To this end, the filling elements 15 are for instance designed to 
be lightweight. The stacking pattern P can further be held together and/or be 
supported on one or more sides by one or more of the vertical longitudinal 
plates 13 of the filling means holder 16. 

Then, in the above-described manner, the stacking pattern P is 
taken by the second conveyor 14 and first conveyor 4 to the stacking area G. 
The filling means holder 16 and the filling elements 15 can move along with 
the stacking pattern P, through guidance via the lower guide means 6A. The 
filling means holder 16 may for instance be pushed forward by the stacking 
pattern P and/or be provided with its own drive. 

After a horizontal stacking pattern P is introduced into the stacking 
area by the first conveyor 4, the stacking pattern P can be substantially 
maintained in the stacking area G by the filling elements 15 engaging thereon 
and one or more longitudinal plates 13 of the filling means holder 16 while the 
first conveyor 4 is moved back from the stacking area G. Each object 2 located 
in the stacking area G and engaged by the filling elements 15 can then 
automatically descend on an already present stack part, or on the stack 
conveying means 7 if this means is still empty. The filling elements 15 can 
then guarantee the positions of the spaces 9 without objects of the patterns P, 
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by stopping one or more neighbouring objects 2 at the respective sides. During 
release of each object 2, pivotable parts of said filling elements can pivot 
slightly in upstream direction X so that the object 2 is prevented from being 
blocked between filling elements 15. 
5 After the first conveyor 4 has been completely moved back from the 

stacking area G to the stacking pattern receiving zone F, the filling means 
holder 16 with filling elements 15 can be pulled back from the stacking area G 
by the respective lifting apparatus 6D, at least be moved upwards in a vertical 
direction Z\ Then, under the influence of gravity, the raised filling elements 15 

10 can slide down again, to associated starting positions. The filling means 

holder 15 is further returned via the upper guide 6B to the first buffer zone D 
for maintaining a subsequent pattern P to be stacked. During stacking, the 
stack 8 is each time moved down over a suitable distance. When the stack 8 is 
ready, the stack 8 can be packaged and/or discharged. 

15 An advantage of the present apparatus 1 according to the invention 

is that with it, objects 2 can first be ranged rapidly in substantially horizontal 
stacking patterns. After a stacking pattern of objects has been formed, the 
respective objects can be taken into the stacking area by the conveying means. 
These steps can be carried out repeatedly, so that the objects are stacked onto 

20 each other layer by layer. In this manner, a group of objects can be combined 
relatively rapidly into a stack. Furthermore, spaces 9 without objects can be 
accurately built in at desired positions in the stacks. The maintaining means 
guarantee the positions of the objects and such spaces without objects during 
transport and during stacking of the objects, after suitable horizontal stacking 

25 patterns have been formed from the objects. 

Figs. 11 and 12 show an alternative embodiment of the maintaining 
means 5. This elaboration is provided with drive means 17 for moving pin- 
shaped filling elements 15 f in vertical direction. In the present exemplary 
embodiment, the drive means comprise pneumatic or hydraulic pressure 

30 cylinders 17 in which the filling elements 15' have been provided as pistons. 



WO 2005/092753 



PCT/NL2005/000221 



19 

According to another alternative elaboration (not shown), for 
instance engaging means, in particular suction cups or the like are used, which 
engaging means can engage top sides of objects 2 ranged in the stacking 
patterns P for keeping the objects in desired horizontal positions during 
5 stacking of the objects. 

It is self-evident that the invention is not limited to the exemplary 
embodiments described. Various modifications are possible within the 
framework of the invention as set forth in the following claims. 

For instance, each substantially horizontal stacking pattern P can 
0 comprise one or more objects 2. When the stacking pattern comprises only one 
or relatively few objects, the pattern may serve as repair pattern for filling in 
spaces in a preceding pattern. The horizontal stacking pattern can further be a 
one-dimensional pattern or a two-dimensional pattern. 

Furthermore, each stacking pattern P to be brought on a stack 8 can 
5 comprise one or more spaces 9 without objects, for instance for obtaining a 
stable stacking and/or a stacking aligned on the longitudinal side. Such a 
space 9 can extend from, for instance, an upper side to the lower side of an 
associated stacking pattern P, along one or more objects P. 

Further, stacking pattern mamtaining means 5 can be designed in 
various manners. 

The filling means mentioned of the maintaining means can 
comprise, for instance, rigid parts, elastic parts, inflatable parts and/or the 
like. 

The filling means can comprise, for instance, one or more elastic 
pins, filling rolls, rigid pins that do not bend, rigid pins with spring 
mechanism, hollow pins which optionally taper conicaUy, rollers, bellows, 
balloons, bending pins, elastic cylinder bodies, fluid -pressure controUed means 
and/or combinations of these or different means. 

Further, each filling element may be provided with pivotable or 
hinged parts, designed to be elastic or not elastic. Moreover, each filling 
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element may for instance be provided with a flexible, elongated guide part and 
a rigid fixing part movable along the guide part. In that case, the fixing parts 
can be used for fixing the filling elements during transport of the stacking 
patterns. During the stacking of each stacking pattern, with the first conveyor 
5 being pulled back, such fixing parts can be gradually pulled back, in order that 
objects can be held at a distance from each other by remaining flexible guide 
parts and can for instance tilt from the first conveyor in a controlled manner. 
Movement of the fixing parts can for instance be carried out mechanically. 

The filling means holder can further be designed in different 

i 

10 manners, for instance with different filling means covering a square, 
rectangular, curved or otherwise formed pattern or engaging surface. 

The apparatus 1 can further be provided with one or more stacking 
areas 3, various positioning apparatus 3, and one or more object-conveying 
means of various sorts. 

15 The apparatus needs further for instance not be provided with the 

buffer zones D, E mentioned. 

Further, the apparatus may not be provided with said stacking 
pattern maintaining means 5, but still have positioning means designed for 
positioning objects 2 such that the spaces 9 without objects are obtained. 

20 Furthermore, with the present apparatus and/or method a stack can 

be stacked in different directions. The objects can for instance be stacked onto 
each other by supplying objects in desired stacking patterns at an 'underside 1 
of a stack while the stacking patterns are provided with spaces without objects 
and/or are maintained by maintaining means. Further, a stack can for 

25 instance be stacked in a vertical direction, horizontal direction or different 
direction. Filling means may for instance be disposed so as to be movable in 
vertical direction, horizontal direction or a different direction, for the purpose 
of filling spaces without objects. 

After being positioned in desired stacking patterns, objects can for 

30 instance be placed on a fixation plate, which plate comprises, for instance, 
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toothed pinned forks. The fixation plate can then be moved, after which the 
objects are placed on a carrier by means of a pinned fork and/or the like. 

The positioning means can be designed in various manners. For 
instance, the positioning means can be configured for, first, collecting the 
5 objects and then spreading them relative to each other in at least one 
direction (X 1 , Y ! ), for instance for forming the spaces without objects. 
Alternatively, the positioning means may be designed for first spreading the 
objects relative to each other in at least one direction (X 1 , F 1 ) or for supplying 
the objects in a spread manner, to, thereupon, collecting the objects such that 
10 therefrom, stacking patterns are formed provided with the desired or 
mentioned spaces without objects. 



